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P.O.BOX 1045 
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NOVEL DISUBSTITUTOD 4-HVDROXYPHENyLTHIO ANILIDES 
Back ground of the Invention 
A. Field of the Invention 

The present invention relates to novel anilides and 
more particularly relates to anilides which are 
S-lipoxy^enase inhibitors and are useful as 
anti -Inflammatory and anti-allergy agents. 

It is well recognized that arachidonic acid and its 
analogs, unsaturated fatty acids, are the precursors of 
prostaglandins/ thromboxanes, the 5-, 11-, 12- and 
IS'hi'droxyeicosatetraenoic acids (BETEs, DIHETEs, 
TRIU£XEs) and hydroperoxyeicosatetraenoic acids (HPETEs) 
- and tiid leukotrienes, all of which have profound 
physiological effects. The leukotrienes, which are 



NOJ 83 '99 17: 19 



800 421 5585 Pfiffi.03 



ll-'Bi^ 17:21 



REEDPfW •» 404 572 5145 



NO. lei Pae4/-S44 



01966&2 



produced vi. t.e S-Upoxy^enase pathway, are the ..ior 
mediators .or i-nediate hypersensitivity reaction, and 

— «f eallula? Invasion during 
are involved in the process of celiui 

^. i-.rn "leukotrienes" is used as a 
inf lamination . The term leuic 

• w , .-lass of substances, such as 
generic ten. to describe a class 

^- «.>,.tance CSRS) which is an important 
alow-reacting substance isju.; 
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100 timmm mora potent than histamine in causing long 
lasting bronchoconstricting effects. The leuXotrienes 
also increase vascular permeability and cause decreased 
cardiac output and impaired ventricular contraction. 
LTB^ may be an important mediator of inflammation in 
Inflammatory bowel disease. 

caiemotaxis is a reaction by which the direction of 
migration of cells is determined by substances in their 
environment. It is one of the major processes bringing 
leukocytes from the blood to an inflammatory site, whether 
the inflammation is caused by an infectious agent, 
allergic challenge, or other pro-inf laxnmatory stimuli- 
LTB^ is not only cheraotactic for neutrophils and 
uionocytes, but is also highly active in stimulating 
r.-.r.-. nophil locomotion. The infiltration of eosinophils is 
vV-* vS the histologic features of a variety of allergic 
4. cautions. 

- Wiethe Exception of benoxaprofen, which has 
5- lipoxygenase inhibition activity, aspirin and the other 
non-steroidal anti -inflammatory agents (NSAIDs) such as 
indomethacin, ibuprofen, fenoprofen, and the like, inhibit 
the syxvthesis of prostaglandins via the cyclooxygenase 
pathway of arachidonic acid. These prostaglandin 
synthettfW inhibitors generally eadiibit anti-inflammatory, 
anti-pyretic and analgesic activity, and are widely used 
in the treatment of arthritis. The non-steroidal 
anti- inflammatory agents can lead to the formation of 
-addltlonal-pro-infiammatory-derivatives of arachidonic 
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.1.0 h.v. pronounced p.o-lnf l«-«ory 

, HSAID. .ion. c.n pxodue. .U.we 

Aa»inl.tr.tion o£ the NS«D. 

...otion. includin, .ro„cho.p..tlc roacUvity, .Vin 

- 1 ..tn fever. e*Hle. 
r..h..= .yndro« o£ .bdon,in.l p.in. fev 

^ W«n,. .nd «.phVl«i.. ^« 

^ other .on..teroid.l „ti-infl.»."'V 
„SMD., .re ,««r.Xl, contreindipeted P'""^; 
....erin, .ro. ..th.. or v., h.ve previou.., .^i^i«d 
.U.r,ic ..n.mv.ty to ..pirin or other 

,.,or to th. r.=o^ti«. Of the .r.chid«^c .eld 
ciecd. ««. th. .i^no— 

c„«er.lo« pr«.uct. 1. .U.r«lc re.=tlo«. -d 

.......tlon. th. ...rch for .«.=tive 

... h...d pr«.riX, .» th,.e..,»t. .h.ch tre.t-d 

Tn e«.r* « -e.op dru,. vMch ...ectivel, hXocK 
^ io«t.«. the «d..t,r. or th... condition.. «d 
the pre«nt l.«nti«. provide. ,^enylthi.,.niUde. -hich 
.„ ,.t.hoUc.U, .tehle inh-»or. the S-Upoxy,»... 
p.th»., .nd .re u«£»l i» the tr..t».»t o. ..th» 

-«e**ivitv reactions, and many 
other allergy and hypersensitivity re 

types of inflammation. 

,e d.t., b.n...pro£en h.. be-n the only co».rcl.l 

.«tl-inn.».t.ry .,.nt 5-»>»»«««.~ 
-inhibition-ctlvlty^ rra.^~ -««.r.«l «r«.^i_ 
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market because of untoward side effects, benoxapiofen was 
considered to represent a significant advauce in che 
treatment of crippling arthritis and psoriasis. Thus, 
there remains a longstanding need for agents which block 
the mechanisms responsible for inflammation and allergic 
reactions, and which can be safely en^loyed to treat, for 
example, arthritis, asthma, psoriasis and other 
dermatoses, allergic reactions and other 5- lipoxygenase 
mediated conditions. A need also exists for agents which 
can be administered with the inhibitors of other 
lipoxygenase enzymes, e.g. cyclooxygenase, to mitigate 
their side effects and support their desirable medicinal 
properties. 

See Bengt Samuelson, "Leukotrienes: Mediators of 
•■ Imm e diat e' Hypersensitivity Reactions and Inflammation" , 
Science , Vol. 22?^, pp. 568-575 (Way 1983); Michael K. 
Bach, "Inhibitors of Leukotriene Synthesis and Action", 
The Leukotrienes, Chemistry and Biology , pp 163-194 
(Academic Press. Inc., 1984); C.W. Lee et al., "Human 
Biology and Immunoreactivity of Leukotrienes", Advances in 
Inflammation Research . Volume 6, pp 219-225 (Raven Press, 
Mew Vork, 1984); Editorial, "Leukotrienes and other 
Lipoxy9ena8e Products in the Pathegonesis and Therapy of 
PSorlaetff ^arcd Dermatoses", ArcL. Dermatol . Vol. 119, pp 
541-547 <July, 1983); Robert A. Lewis et al., "A Review of 
Recent Contributions on Biologically Active Products of 
Arachidonate Conversion", Int. J. Imnunopharmac Vol. 4, 
.^crr-27-pp-85-90-('i:982i7-Mit:hael K. Bach, Biochemical 
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D 

« , -,1 Ho 4 PP 515-521 (1984)} E. L. 
Phanssicoloax, Vol. 23. Mo. 4. PP 

* Factors oflnflMSSSSiSS- PP 223-223 
Becker, f^emotactic Factors o x 

sci.nc. »u^li.l..r. B.V.. «."r«-. 

,l,e4„ «<.M.H. Hu«h. .* .1., i£iSSa- vol. 2". 

( 19B2 ) 

Th. pr...»t lm-»tlcn provide. c«P«-i. 
th. S.lip.xy,.n.~ P.th«.y .« th. „.chld.=l= «id 

.„d" r.pr..«.t . ~« cx... ot «..r.P««i= «» 
„.tul in «e.t«nt .f .U.r,ic »d ^„„.».i«vit, 
„,«i.n. in£l.».ti«.. .I— « cc-bin.ti«. with 
.th.r ox,<,.B." inhibitor. «ch th. .cn.rt.r.ida 
.nti.i»fl«— fry •(!«■" (cy=looxy9«.a» inhibitor.). 
B. Prior Art 

Wagner et al. United States Patent No, 4.029,812. and 
.elated United States Patent No.. 4.076,841 and 4.078.084. 
wiacU issued from divisional applications to the -812 
application all assigned to The Dow Chemical Company, 
disclose 2-(3.5-di-tert- 

butyl-4-hydroxyphenyl)thiocarhoxylic acids, esters and 
simple amides Which are hypolipidemics and are useful in 
reducing plasma lipid levels, especially cholesterol and 

triglyceride levels. 

The Wagner et al. -nd related compounds have also been 
-oported in the literature as plastlcizers and 
-pesti^des^ee-ftn^x^npte. Khj»» 
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568-574 (1977); German Offenlegenachrift DE 2716125(1977); 
Pontic, Biochem. PhvaioI > 1979, 12(1), 23-30- Oienu 
Abs. 90(19) :151802x is of interest. 

Summary 

The compounds of this invention are anilides 
represented by the formula 




wherein: Rl and R2 are the same or different members of 
Uae group consisting of halo, phenyl, substituted phenyl 
aiid a 

group wherein n, m and p are independently an integer of 
from 1 to 8 provided that n m ♦ p is equal to or less 
then 10$ X is thio« sulfinyl or sulfonyl; Alk is straight 
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ot «or. eyclo«Ky««""« Inhibit""- 
BsailSd^ ' Pr,f«rr>rt aa..diA«ig 

XOO «/X,. pr.f.r.M, O.S » SO d^^,. pr..«..Xy - 

ei,id.d do..^.. » P-ti-t. »«.rin, fr» .U.«i= « 
>,„er.».i«vit, reaction. =r Inf l»».ti=n. "d .« 
pr.f.r*l, .PPU.d t.pic.11, to p.ti.n« ««.rin9 
pr.lir.r.tlv. .Kin dl...« «<* .. p.ori..l.. •n» 
c.^.„nd. «y b. .*ani.t.r«. th. .ol. th.r.p.utic 

.,.nt, .r in c.^ln.ti.n -itt oth.r .^t. .uch .. 

.^lo«.y,.n... inhibitor.. p.rticul.riy in patient, vh. 

^« p.o-infla».torr or .U.r,ic r.«.o».. to. for 
c«.v.ntion.l „on-.t.roid.l .nti-i=fl-™atorv 

.,»t.. Par».ter.l. intr.v»,o».. ad^nlatration i. 

pr.f.r.i.1. if a rapid r..p.n.. 1. d..l««i. a., for 

.x»>pl.. in <=•»" 

0„„.U, .P.a»in„ .yntJ...i. •£ the co^ound. of thi. 

^«tion-i.-.=c«^*-"*-*>' din>l«c».nt or W,-. 
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or to«yl«te on a halo or tosyl substituted alivhatic acyl 
anilide by a thiol In the preaence o£ a base. The 
anilinea that are reacted with the acid chloride are 
readily available to those skilled in the art either as 
articles of conunercc from, for example. Aldrich Chemical 
Company. Milwaukee, Wisconsin. USA or by synthesis. 
Addition of a thiol to the double bond of an alkenyl acyl 
anilide is also a useful synthetic route. Alternatively, 
the displacement via reaction with a thiol and base, can 
be carried out on a tosyl or halo substituted aliphatic 
carboxylic acid or eater which is then converted into the 
amide via reaction of the corresponding acid chloride with 
the desired aniline. An ester is preferably hydrolyzed to 
the corresponding acid before conversion to the acid 
chloride by, for example, oxalyl chloride. The sulfones 
and sulfoxides are readily prepared by oxidation of the 
sulfides with, for example, ra-chloroperbenioic acid or 
sodium metaperiodate. 

Representative anilines include, but are not limited 
to. 2,6-dimethylaniUne, 2,6-diethylaniline, 2-methyl-3- 
nitroaniline, 4-hexyloxyaniline, 2,4,6-trif luorcaniline, 
N-ethylaniline, 3-aminbbenaonitrile, 4-aminobenzoic acid, 
3-hydroxyanthranilic acid, methyl 4-a«in6benzoate and the 
like. 

The term "lower alkyl". as used herein, refers to 
straight or branched chain alkyl groups having from I to 6 
carbon atoms, inclusive, i.e., methyl, ethyl, n-propyl. 
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..«=W cm lower .l.cyl.n. ,r.up. Wn, 1 " 

„*cn .to... i.... -".yleno. othyl-. n-prop,X«.. 

i.,-pr,P,l.n.. «^«..VX -^t,l.».. «rt-«.tyl«... 

,-pent,l.n.. z-..t>.y 2.2-l..thylpropyl».. 
n-heKylene and the like. 

TH. «™ -h-loV -"O 
bromo. lodo mi fWoro. 

^. «™ "^^.titutoa ph«.yl" rotor. « phonyl ...vin, 
on. or .ore »b.ti«on« fro" the group 

co„...ti., — — • -y^''- *''^'' 
.X.yl».».lVyl. X.«r «.Ucyl»in..ml. tritluoro...*.,!. 

^ Ilk. for R. md li«lo. hydroxy. 

lo«or .Ikyl «.d Lo-r .Itoxy tor "ri Rj- 

Th. tor. "lo«r .ixoxy- rotor, to .XXoxy ^o«p. havln, 
fro. 1 to 6 .t.U*.t or hr..=h.d ch.1. crbon .to«, i..-. 
^.thoxy, .thoxy, n-propoxy, «rt-b«to.y, otc. 

Pref-rrod r.dic.1. r.pr...nt«l by th. ^o«p of th. 

formula 



) 
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Include tertiary alXyl moieties wherein n end o are 
preferably 1 or 2 and most preferred radical i? 
represented by the group wherein n, m and p ari^ 1. nanely 

t-butyl. 

The selective activity of the compounds of this 
invention was first determined using the following assays. 

Test A- An in vitro inhibition of soybean 
15- lipoxygenase assay is employed to check the specificity 
of selected 5- lipoxygenase inhibitors- The oxygen-uptake 
during the oxidation of arachidonic acid to 15-HPETE by 
soybean lipoxygenase is measured in the presence and 
absence of inhibitors, using nordihydroguaiaretic acid 
(NDGA) as a reference standard. Compounds which inhibit 
at 100 vM ar« tested further to determine the IC^q 
values. "IC" stands for "inhibitory concentration". 

Test B- Determination of anti-inflammatory, 
anti-allergy activity: in vitro inhibition of 
5- lipoxygenase. The 100.000 x g supernatant fraction of 
Rat Basophilic Leukemia Cell Homogenate (RBL-l) serves as 
a S-lipoxygenase enxyme source. The enzyme is incubated 
with |l-^*Cl-arachidonic acid and Ca** in the presence 
and absence of test compound. The product of 
5- lipoxygenase. 5-hydroxyeicosatetraenoic acid (5-HETE), 
is separated by thin-layer chromatography and measured by 
radlo«rtivity. A compound inhibiting 5-HETE synthesis by 
30X or more is considered active at that concentration. 
Initial screening doses are 1 x 10"*M. When the 
-compound-inhibits-more-than-50% of S-HETE aynthesl^t 
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10-*M. that confound 1. tested at multiple dose levels 
to detenaine the IC50 value. 

Test C- inhibition of .low reacting substance (SRS) 
biosynthesis in cells. SRS synthesis by Rat Basophilic 
Leukemia Cell (RBL-D cells is induced by incubation o£ 

cell, with ionophore. A23187 alone and in co..toination with 

the test compound. The SRS released into the culture 
media is measured by high pressure liquid chromatography, 
.cirttillation counting or bioassay. In the bloassay 
procedure, the percent inhibition of SRS production is 
estimated by determining the dose, of treated and control 
media needed in *he tissue bath to produce equivalent 
contractions of segments of isolated guinea pig ileum. A 
c«r.pound that inhibits SRS biosynthesis by 50% or more is 
considered active at that concentration if an equivalent 
amount of the compound dees not antagonixe ileum 
contraction by SRS directly. If the compound directly 
inhibit, the smooth muscle contractions, it will be 
considered inactive as ^ SRS biosynthesis inhibitor.^ 
Initial screening doses of test compounds are 1 x lO" M 



and 1 X W^M. 



Test-D- m vitro inhibition of human platelet 
^-lipoxygenase. A 40.000 x g supernatant of platelet 
lysate is Incubated with ll-"ci -labeled arachidonic 
acid in the presence and absence of test compound. The 
conversion product, 12-hydroxyeicosatetraenoic acid 
(12-HETE), is quantitated after isolation by thin-layer 
chromatography. Compoundarinitially screened at-iee-i«- 
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concantr.tion. which inhibit the synthesis of U-HETE by 
30% or more, ere considered active. IC50 values are 
determined for active compounds. 

Test E- In vitro inhibition of sheep seminal vesicle 
ndcroso»e cyclooxygenase. Arachidonic acid cyclooxygenase 
reaction rates, in the presence or absence of test 
eompeunds. are determined by monitoring oxygen uptake. 
Con.pound- which inhibit at lO'S are test^l further to 
detexnine ICjq value*. 

The following example, further illustrate the present 

invention. 

EXAKPU 1 

Preparation of 3.5-bis(l.l-dimethylethyl)-4-hydroxy- 
phenyl thiocyanate 




TO a three-necked, round bottom 5 L flask, equipped 
-with-ft-«echanicai-»x*r^-^" themometer and gas 
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inlet, thermometer and gas outlet, wa. added 
2.6.di.tert-butylphenol I474g. 2.30 mole), an««nlu« 
thiocyanate (76.12g. 4.83 -ole, and methanol (1200^1) . 
The reaction mixture v.. stirred «.d cooled to 0-C in an 
ice/salt bath. Maintaining the temperature at 0 to 10-C, 
chlorine gas vas slowly bubbled through the mi^cture for 
about 1 hour whereupon the reaction mixture was a 
heterogeneous yellow color. Ammonia was- then bubbled 
through the reaction for about 1-1/2 hours, maintaining 
the reaction mixture at a temperature of between 0 to 
10-C. The reaction was stirred for an additional hour at 
0-C. poured into 2 L of cold distilled water and" 
refrigerated overnight. The aqueous phase was decanted 
and the solid taken" up in methanol, precipitated by 
addition of water, filtered and dried for 2 days over 
phosphorous pentoxide. The resulting gummy yellow solid 
was rednrstallized from pentane and dried invacufi to 
yield the product as a white powder, m.p. 61.5-63»C. 
Analysis calc. for C^gHjiNSO: 
Theory: C. 68.40, H. 8.03; N. 5.325 S. 12.17. 
Found* C. 68.85; H. 8.05; H. 5.29; S. 12.12. 
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EXAMPLE 2 

Preparation of 2,6-bis(l,l-dimethylethyl)-4-inercaptophcnol 



3 , 5-bl 8 ( 1 , 1-Dimcthylcthyl ) -4-hydroxyphenyl thiocyanate 
(55 g, 0.209 mole) was dissolved in acetone (200 ml) under 
an argon atmosphere- Water (7.6 g, 0.42 mole) was added 
and the reaction cooled to O^C. Triethylphosphine {24.7 
g. 0.209 mole) was added dropwise over a period of 1 hour 
and the reaction wms then allowed to warm to room 
temperature with stirring. The solution was concentrated/ 
solvents removed, and the resulting oil purified by 
chromatography on silica. The fractions containing the 
thiol were combined, the solvents removed to yield a white 
powder which was recrystallized from methanolA^ter and 
dried to yield 43.3 g of the desired product. NMR 
confirmed the identity of the product. 




CM. 



11/83/99 17:26 REEDFflX •» 484 572 5145 



NO. 181 paia/a44 



A6 



0190682 



Preparation 



EXAMPLE 3 

of N- (2 , 6-dimethylpbenyl) -2-propena«ide 



MH 



CH. 



CM, 



A mixture o£ 2.6.din.ethyl«viline (8.68g. 0.0718 »ole) 
and triethyl-nine (IS.S »!) in ethyl ether (250 n.1) Wa. 
cooled to ♦S-C. A -olution of acryloyl chloride (6.47 
0.0716 n^ole, in ethyl ether (25 ml) vaa added dropwi.e 
with stirring over a 20 minute period. The solution was 
allowed 'to wan. to room temperature and stirred for 72 
hours. 10 Percent hydrochloric acid (150 »1) was added 
and the layer, separated. The acid layer was extracted 
With ethvl acetate (150 ml), combined, washed with water 
(150 ml), dried over sodium sulfate, filtered and the 
solvents evaporated. The solid was taHen up in hot ethyl 
acetate and recrystallixed from hexane to yield the title 
compound, m.p. ca^ 143. 5-145. 0*C. 
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Analysis calc. for CjjHjjNO (175.23): 
Calc: C, 75*40; H. 7,48; N, 7.99. 
Found: C, 75.25; H, 7.51; N. 7.79. 

EXAMPLE 4 

Preparation of 3-1 l3,5-bis(l, l-diinathylcthyl)-4-hydroxy 
phenyl ]thiol-M- (2 . 6-dimethylphenyl)propanaiiiide 




CH, 



2« 6-bi8- (1, 1-Dlmethylethyl ) -4-roercaptophenol ( 1 . 19g, 
0.005 mole), K-(2.6-diiDethylphenyl)-2-propenamide (0.B7 g, 
O.OOS mole) and triethylamine (0.5 ml) in methanol (100 
ml) were stirred at room temperature under argon for 12 
houia. The solvent and triethylamine were removed on a 
rotary evaporator and the product purified by 
chromatography on silica. The solvents were removed and 
the product recrystallized from ethyl acetate/hexane, 
filtered and dried in vacuo to yield the title compound. 
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Analysis c.lc: for C25H3sHS02(413.62): 
Clc: C. 72.60, H. 8.53; S. 7.75; «. 3.39. 
Found: C. 72.28; H. 8.75; S. 7.80; 3.37. 

EXAMPLE 5 

preparation of N-(2,6.di.thylph«xyl)-2-propenamide 



CBaCBs 




CHtCHs 



I. . cold .olutlon 2.6--i.0.yl.nlU.. (60.6,, 0.407 
„1., 1» .thyl .c.t.t. (600 «1) w. • 
•eryuyl eWorld. (45.1 O.S -ol.) 1» .thyX .c.t.« (SO 
^, o„r a 30 -imt. p.ri«l. Th. ic. b.th v.. r«»v.d ««1 
th. «lrr.d 4 hour.. 10 P.rc«t hydrochloric 

acid «. .dd«l .nd th. «.l.tio= .tirr.d ,«.tl, for IS 
^.ut... Ih. layer. «r. «P.r.«* •'^^ 
...had With .atar. drl«i o,.r aodlo. »l£at.. flltar«. «>d 
th. «lv.nt, r.n»v«i o. a rotary avaporttor l.«rin« «> 
or««. aoUd. Th. ..lid ». r.crystallix«J fn» .thyl 
.c.tat./heK«.. aad th. product 
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Analysis calc. for Cj3Hj^7NO(203 .28) : 
C»Ic.: C. 76.81; H. 8.43; M, 6.89. 
Found: C, 77.00: H. 8.38; N, 6.83. 

EXAMPLE 6 

Preparation of 3-t l3.5-bi8(l,l-dimothylethyl)-4-hy<iroxy- 
pheny 1 1 thio ) -N- ( 2 , 6-dle thylphenyl )propanaBiide 




The title compound was prepared by the method of 
Example 4 from N-(2.6-diethylphenyl)-2-propenamide (l.Olg, 
0 . 005 mole ) , 2, 6-bi 8( 1 , 1-dimethylethyl ) -4-mercaptophenoX 
(1.19 q, 0.005 mole) and triethylamine (0.5 ml) .in 
methanol, m.p. ca^ 150.5-151. S'C. 
Analysis calc. for Cj^^H^gHjO (441.67): 
Calc: C. 73.43; H, 8.90; H. 3.17; S. 7.26. 
Found: C. 73.38; H. 8.97; N. 3.19; S. 7.35. 
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EXAMPLE 7 

Preparation e£ 3-1 l3,5.bi8(l.l-di«ethylethyl)-4.hydroxy- 
phenyl 1 sulf inyl 1 -N- ( 2 . 6-dimethylphenyl )propan«nlde 




The title compound of Example 4 (0.5 g, 0.0012 «ele) 
wa. diaaolved in methylene chloride (20 ml) under argon 
««1 cooled to 0»C. m-Chloroperbenzoic acid (0.257 g. 
0.0012 mole) dissolved in methylene chloride (10 »1) vae 
slowly added with stirring and the solution stirred for 12 
hours. The product was purified by chromatography on 
silica. The solvents were removed on a rotary e«.aporator. 
^ the product dried and recrystallixed from hexane, m.p. 
ca. 162. 5-164. S«C. Analysis calc. for 
C25H35HS03(429 62): 

Calc.s C. 69. B9; H. 8.21; N. 3.26» S, 7.46. 
Found: C. 69.60; H, 8.13; M. 3.15; S, 7.52. 
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EXAMPLE 8 

Preparation of 3-n3.S-bi8(l,l-dlmethylethyl)-4-hydroxy- 
phenyl J sulf onyl 1 -N- ( 2 , 6-diiDethylphenyl )propanainide 




Following the procedure of Example 7, the title 
compound of Example 4 (0.15 g, 0.00036 mole), 
m-chloroperbenzoic acid (0.154 g, 0.0072 mole) in 
methylene chloride (10 ml) were stirred under argon for 12 
hours. The solution was washed well with sodium 
bicarbonate, dried, concentrated and the product purified 
by chromatography on silica and recrystallized from 

hexane, m.p. 217.5-219'C. 

Analysis calc. for C25H35NS0^(445.60) : 

Calc: C, 67.38; H, 7.92; N, 3.14; S, 7.19. 

Found: C, 67.19; H, 8.00; N, 3.06; S, 7.11. 
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EXAMPLE 9 
phenyl Ithiolbutanoic acid 




potassium hydroxide flakes (2.52g. 0.045 mole) were 
added to a clear solution of 2.6.hi.(l.l-<iin.ethylethyl)-4. 
mercaptophenol (3.57g. 0.015 mole) and 
ethyl-4-bro»obutyrate (3.23 g. 0.0165 «.ole) in acetone 
(100 »1). water (20 «l) was added and the solution 
stirred for 1.5 hours, the solvent removed on a rotary 
evaporator and water (50 ml) added. The organic layer was 
extracted with ethyl ether (3 x 75 ml). The aqueous layer 
w»s acidified with concentrated hydrochloric acid. 
.Xtr-cted wth ethyl ether (2 x 50 ml), washed with water 
150 ml), dried over sodium sulfate, filtered and the 
solvents removed, leaving oil. which was purified by 
chrgmatography on silica. The product was recrystalli^ed 
«ro- .*hvl ether/Skellysolve B. filtered and the product 
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drifid in vacuo at room temperature for 12 hours « m,p. 
ca> 112-113. 5"C. 

Analysis calc. for CjgH2a03S(324.48) : 
Calc: C, 66.63; 8.70; S, 9.88. 
found: C, 66.71; H. 8-74; S, 9.57. 

EXAMPLE 10 

Preparation of 4-t I3,5-bi8(l,l-dimethylethyl)-4-hydroxy- 
pihenyl J thio J -N- (2 . 6-dimethylphenyl )butananide 




Ths title compound of Example 9 (1.53 g, 0.0047 mole) 
was dissolved In benzene (50 ml) and the solution cooled 
to approximately 5"C in an ice bath. A solution of oxalyl 
chloride in benzene (20 ml) was added dropwise over 5 
. minutes. . Tha ice bath was removed and the solution 
allowed to warm to room temperature and stirred for 5 
hours. The benzene was evaporated, fresh benzene- (50 ml) 
added, and 2, 6-dimethylaniline (O.6I9, 0*0050 mole) and 
triBtlxylami.no {X ml) was Added and the solution stirred 
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overnight. The benzene v.. ev.por.ted, ethyl ether (50 
„1, added and the .olid (triethyl^nine hydrochloride) 
filtered and the filtrate concentrated to an oil. The 
product vae purified by chromatography on silica and 
recryetalliied from hexane, m.p. 139. 5-140. S'C. 
Analysis calc. for C^^fi^^^0^^i^2^ . 64) . 
Calc.x C, 73.02; H. 8.72, S. 7.50, N, 3.28. 
Found: C. 73.21, H. 8.93; S, 7.57; N. 3-50. 

EXAMPLE 11 

preparation of 2.n3.S.bis(l,l.di«etHyl-«»y^>-*-*^^^-'^^- 
phenylthiolpentanolc acid 




The title compound was prepared according to the 
method of E«««P1- 9 from potassium hydroxide flakes 
(3.36g, 0.06 mole). 2.6-bis(l.l-dimethylethyl)-4. 
mercaptophenol (4.76 g. 0.02 mole) and ethyl-2- 
bromovalerate (4.1Bg. 0.02 mole) in acetone (100 ml) 
structure was confirmed by NMR. 



The 
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EXAMPLE 12 

Preparation of 2-[ (3,5-bis(l, l-diraethylethyl)-4-hydroxy- 
phenyl ] thlo ] -N- ( 2 , 6-dlmethylpheny I )pentanamide 



The title compound of Example 11 (2.3 g« 0.0068 mole) 
was dissolved in benzene and the solution cooled to -^lO^C 
in an ice bath. A solution of oxalyl chloride (1.14 9, 
0.009 mole) in benzene (10 ml) was added dropwise over a 
period of 20 minutes. The ice bath was removed and the 
solution stirred at room temperature for 12 hours. The 
benzene was removed, fresh benzene (10 ml) added and the 
procedure repeated. The residue was taken up in benzene 
and a solution of 2,6-dimethylaniline (0.84 g« 0.007 mole) 
in benzene (25 ml) added over a period of 20 minutes, 
followed by the dropwise addition of a solution of 
triethylamine (1 ml). The solution was stirred for 4 
hours and the benzene removed. The residue was taken up 
in ethyl ether (100 ml), stirred, and the white solid 




CH, 
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filtared. The filtrate was stripped and the product 
purified by chromatography on silica. The product was 
recrystallired from ethyl acetate/hexane. filtered and 
dried, m.p. ca. 137-139. S^C. Analysis calc. for 
C27H39N02S(441.67): 

Calc: C. 73.43, H. 8.90; N. 3.17; S. 7.26. 
Found: C. 73. 7S; H. 8.90; N. 3.12; S. 7.41. 

EXAMPLE 13 

Preparation of 2-chloro-N-(2,6-di»ethylphenyl)acet.«ide 




Chloroacetyl chloride (4.0g) in methylene chloride (25 
ml) was cooled via an ice bath to O'C. A solution of 
2,6-dimethylaniline (4.25 g) and triethylamine (5 ml) in 
methylene chloride (25 ml) was added dropwise over 1 hour 
and the resulting solution stirred and allowed to come to 
room temperature for a 20 hour period. 10% Hydrochloric 
acid was added and the layers were separated. The organic 
layer was washed with IN hydrochloric acid and water. 
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dried over sodium sulfate, filtered end the solvent 
removed to give a solid which was recrystalljzed from 
benzene. The structure was confirmed by NMR, 



Preparation of 2-( [3 , S-bis(l,l.dimethylethyl)-4-hydrbxy 
phenyl ] thio ) -N- ( 2 , 6-dimethylphenyl) acetamide 



The title compound was prepared by dissolving 
2-chloro-N- (2, 6-dimethylphenyl) acetamide (1.8 g, 0.0091 
mole) and 2, 6-bis(l, l-dimethylethyl)-4-mercaptophenol 
(2.17 g, 0.0091 mole) in acetonitrile (20 ml) under 
argon. Triethylamine (1.2S ml) was added and the solution 
stirred at room temperature under argon for 12 hours. The 
solution was acidified with 10% hydrochloric acid with 
stirring, extracted with ethyl acetate (3X), the extracts 
combined, washed with water and dried over sodium 
sulfate. The solvent was removed on a rotary evaporator 
and the product purified by chromatography over aiixco and 



EXAMPLE 14 
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recrystallired from ethyl acetate/beniene. m.p% ca^ 
137. 7*C. 

Analysis calc. for C24H33N02S{399.59) : 
Calc: C. 72.14: H. 8.32; N, 3.51. 
Foundt C, 72.47; H. 8.57; N. 3-48 

EXAMPLE 15 

Preparation of 3 . 5-dichloro-4-hydroxyphenyl thiocyanate 




a 



2.6-Dichlorophenol (lOOg. 0.613 mole) and ammonium 
thio-cyanate (102.739. 1.350 mole) were mixed in methanol 
and the solution cooled to CC. Chlorine gas was bubbled 
through the reaction, maintaining the temperature below 
10»C, The solution turned a pale yellow color. The 
reaction was stirred for a total of 3 hours until acidic, 
at which time ammonia gas was bubbled through and the 
solution stirred for an additional three hours at 0 to 
10»C. The reaction was poured into iced distilled water, 
and filtered, yielding approximately 20g of a yellow soiia 
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which was dried over night in vacuo . The filtrate was 
extracted with ethyl acetate, dried over magnesium sulfate 
and stripped to yield approximately lOOg of crude 
product. Following purification by chromatography, the 
material was taken up in 1 liter of toluene, charcoal was 
added, stirred, filtered, and recrystallized from hexane 
to yield 55.03g of product as a yellow solid« The 
structure was confimed by NMR. 

EXAMPLE 16 

Preparation of 2, 6-dichloro-4-*roercaptophenol 



CI 




CI 



The title compound of Example 15 (55.03g, 0*25 mole) 
was dissolved in 300ml of acetone. Water (4.5ml, 
0.25mole) was added and the solution cooled to O^C. 
Triethylphosphine (36.9ml, 0.250mole) was added dropwise 
over a period of 65 minutes, maintaining the temperature 
at 0"C. The reaction was allowed to warm to room 
temperature, stirred for 1-1/2 hours, the solvent was 
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removed and the product purified by chromatography. 
Analysis Calcd. for CgH^OCljSdSS.SB); 
Calcd.; C. 36.94; H. 2.07: Cl. 36.35; S. 16.44. 
Found: C 36.96; H, 2.06; Cl. 36.31, S. 16.56. 

EXAMPLE 17 

Preparation of 2 '-hydroxy 111,1' :3M--terphenyl]- 
S'-yl thiocyanate 




2,6-Diphenylphenol (ICOg, 0.406 mole) and ammonium 
thiocyanate (67.99g. 0.893 mole) were suspended in 
methanol (150 ml) in a three neOied round bottom flask 
equipped with magnetic stirrer, thermometer and bubbler. 
The reaction mixture was cooled to -5-C in an acetone/ice 
bath and chlorine gas bubbled through the solution for 

three hours. Maintaining the temperature below 10-C. 

an«.onia gas was bubbled through the reaction for 2 hours. 

The contents of the flask were then pured into iced 

distilled water (250 ml) and allowed to stand tor 12 
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hours. After filtering, the solid waa dried in vacuo at 

I 

45'C for 12 hours. The title compound was purified by 

chromatography on silica and recrystallized from hexane, 

ro.p, ca^ 104-106. 5"C. 

Analysis calc. for C^oH^^0SN(303 .69) : 

Calc: C, 75.22; H, 4.32; N, 4.62; S, 10.57. 

Found: C, 75.12; H, 4.49; 4.65; S, 10,41. 

EXAMPLE 18 

Preparation of 5' -raercapto-1 1, 1' :3M"-terphenyll-2' -ol 




SB 



The title compound of Extople 17 (32.2 g, 0.106 mole) 
and water (1.9 ml) were dissolved in acetone (ISO ml) with 
stirring and cooled to -5"C. Trie thy Iphosphine (15.7 ml, 
0.106 mole) was added dropwise over a period of 40 
minutes. The reaction was stirred at 0**C for 1 hour and 
then at room temperature for 2 hours. The solvent was 
evaporated and the product isolated by chromatography on 
silica. 
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Analysis calc. for C^gH^^OS (278.31) « 
Calc: C. 77.67; H, 5.07; S. 11.52. 
Found: C. 77.80; H. 5.19; S, 11.68. 

EXAMPLES 19-34 



By replacing 

2,6-bi8-(l,l-diiBethylethyl)-4-mercaptophenol with the 
thiol> of Examples 16 or 18. tha following compounds ai 
obtained. 

Example 19. 3-1 (3.S-dichloro-4-hydroxyphenyl) 
thio 1 -N- < 2 . 6-dimethylphenyl )propanamide . 

Example 20. 3-1 (3,S-dichloro-4-hyaroxyphenyl) 
thio 1 -N- (2 , 6-diethylphenyl )propanamide . 

Example 21. 3-1 (3,5-dichloro-4-hydroxyphenyl) 
sulf inyl 1 -N- ( 2 . 6-dimethylphenyl )propanamide . 

Example 22. 3- 1 (3, 5-dichloro-4-hydroxyphenyl) 
sul f onyl ] -N- ( 2 , 6-dimethylphenyl )propanamide . 

Example 23. 4-1 (3. 5-dichloro-4-hydroxyphenyl) 
thio ) -N- ( 2 , 6-dimethylphenyl )butanamide . 

Example 24. 2-1.(3, 5-dichloro-4-hydroxyphenyl) 
thio 1 -H- ( 2 , 6-dimethylphenyl )pentamide . 

Example 25. 2-1 (3, 5-dichloro-4-hydroxyphenyl) 
thio 1 -N- (2 , 6-diethylphenyl ) acetamide . 

Example 26. 2-1 (3. 5-dichloro-4-hydroxyphenyl) 
thio 1 -N- ( 2 , 6-dimethylphenyl ) acetamide . 

Example 27. 3-{ (2-hydroxy(l,l' :3M"-terphenyll 
5 ' -yl) thio 1 -N- ( 2 , 6-dimethylphenyl) propanamide . 
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Example 28. 3-| (2' -hydroxy ( 1, 1' :3M"-terphenyl )- 

5 • -yl ) - thio ] -N- ( 2 , 6-di ethylphenyl )propanamide . 

Example 29. 3- 1 (2 * -hydroxyl 1, 1 ' : 3 M^-terphcnyll-S' - 
yl- ) sulfinyl ] -N- ( 2 , 6-dimethy Iphenyl )propanainide . 
. . , Example 30 , 3-1 ( 2,>hydroxy ( 1 , 1 ' : 3 M" - terphenyj. ] 
-5 ' -yl ) - sulf onyl 1 -N- ( 2 , 6-dimethy Iphenyl )propanamide . 

Example 31. 4-1 (2' -hydroxy{l,l' :3M"-terphenyl)- 
5 • -yl ) - thio 1 -K- ( 2 , 6-dimethy Iphenyl )butanamide. 

Example 32. 2-1(2' -hydroxy [ 1 , 1 ' : 3 M " - 1 erpheny 1 1 - 
5 ' -yl ) - thio 1 -N- (2 , 6 -dime thy Iphenyl )pentanaroide . 

Example 33 . 2- 1 ( 2 ' -hydroxy 1 1 , 1 * : 3 M " - terpheny 1 ] - 
5 • -yl ) -thio 1 -N- ( 2 , 6-di ethylphenyl ) acetamide. 

Example 34 , 2- ( { 2 • -hydroxy 1 1 . 1 ' : 3 ' , l"-terphenyl ] - 
. 5 • -yl ) -thio ] -N- ( 2 , 6-dimethy Iphenyl ) acetamide . 

EXAMPLES 35-37 



By ^substituting other anilines in N-(2,6- 

dime thy Iphenyl ) -2-propenamide , N- ( 2 , 6-di ethylphenyl ) -2- 
propenamide, N-(2.6- dimethylphenyl) -2 -acetamide, etc., 
the following representative compounds are obtained: 

Example 35 . 3-1(3, 5-dichloro-4-hydroxyphenyl ) thio ] -N- 

(2,4, 6-trif luorophenyl)propanamide from 

2,4, 6-trif luoroani line; 

Exaii5)le 36. 3-1 (3,5-dichloro-4-hydroxyphenyl) 

thio] -N- ( 4-hexyloxyphenyl)propanamide from 

4-hexyloxyaniline ; 



NOU a3 '99 17:28 



800 421 5585 PPGE.35 



\\/?a/SB 17:30 REEDFflK ♦ 484 572 5145 



NO. 181 Pa36/^ 



Exanvle 37. 3-I (3.5-dichloro.4-hydroxyphenyl) 
sulf inyl 1 -N- ( 3-aminophenyl )propanamlde from 
3-Bminoaniline: and the like. 

EXAMPLE 38 

Preparation of 2-113. S-bis(l,l-dimethylethyl)-4- 
hydroxyphenyl 1 thio 1 -N- (2 , 6-dichi orophenyl ) aceta«ide 




Following the procedure of Example 14. utilizing 
2-chloro- N-{2.6-dichlorophenyl)acetainida in lieu of 
2-chloro-H-(2.6- dimethy Iphenyl ) acetamide the title 
compound, m.p. ca^ 168-170»C. 
Analysis calc. for C22H27^^2**°2^ 
Calc- C, 59.99; H, 6.18; N. 3.18; S, 7-28. 
Found: C, 60.19; H. 6.30; N. 3.01; S, 7.39. 

The active agents of this invention can be 
administered to animals, including humans, as pure 
compounds. However, it is advisable to first combine one 
or more of oie active ««.p»««d. with one or more suitable 
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pharmaceutical ly acceptable carriers or diluents to attain 
a satisfactory size to dosage relationship and ithereby 
obtain a pharmaceutical composition. 

Pharmaceutical carriers which are liquid or solid can 
be employed. Solid carriers such as starch, sugars, talc 
and the like can be used to form powders which may be used 
for direct administration or to fill gelatin capsules. 
Suitable Itibricants such as magnesitm stearate, stearic 
acid, as well as binders and disintegrating agents may be 
included to form tablets. Additionally, flavoring and 
sweetening agents may be added. 

Unit dosage forms such as tablets and capsules can 
contain any suitable, predetermined, therapeutically 
effective amount of one or more active agents and a 
pharmaceutically acceptable carrier or diluent. Generally 
speaking* solid oral unit dosage forms of a compound of 
this invention will contain from 1.75 to 750mg per tablet 
of drug. 

The compounds of this invention exhibit both oral and 
parenteral activity and accordingly can be formulated in 
dosage forms for either oral or parenteral administration. 

Solid oral dosage forms include capsules, tablets, 
pills, powders, granules and the like. 

Liquid dosage forms for oral administration include 
emulsions, suspensions, solutions, syrups and the like 
containing diluents commonly used In the art such as 
water. Besides inert diluents, such preparations can also 
include adjuvants such as westing agents, emulsifying and 
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suspending agents, and sweetening, flavoring and perfuming 
agents. 

Preparations for parenteral administration include 
sterile aqueous or non-aqueous solutions. Examples of 
nonaqueous solvents or vehicles are propylene glycol, 
polyethylene glycol, vegetable oils such as olive oil and 
injectable organic esters such as ethyl oleate. The 
parenteral preparations are sterilized by conventional 
methods . 

The compounds of this invention nay also be fotwulated 
for topical or transdermal application using carriers 
which are well Known in the art, as well as in aerosols or 
sprays for nasal administration. 

The amount of active ingredient administered may be 
varied; however, it is necessary that the amount of active 
ingredient be such that a suitsble dosage is given. The 
selected dosage depends upon the desired therapeutic 
effect, the route of administration and the duration of 
treatment. Generally speaking, oral dosages of from 0.1 
to 100 mg/kg. and preferably from 0.5 to 50 mgAg of body 
weight daily are administered to patients in need of such 
treatment, preferably in divided dosages, e.g. three to 
four times daily. In the case of acute allergic or 
hypersensitivity reactions, it is generally preferable l:d " 
administer the initial dosage via the parenteral route, 
e.g. intravenous, and continue parenteral administration 
until the patient is stabilized, and can be maintained, if 
nec«as»ry en oral dosing. 
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In the case of psoriasis and other skin conditions, it 
is preferred to apply a topical preparation of a compound 
of this invention to the affected areas three or four 
times daily. 

In treating asthma and arthritis with a compound of 
. this invention, the compounds may be administered either 
on a chronic basis, or as symptoms appear. However, in 
the case of arthritis and other inflammatory conditions 
which can lead to deterioration of joints and 
malformations, it is generally preferable to administer 
the active agent on a chronic basis. 

When the compounds of this invention are 
co-administered with one or more cyclooxygenase 
inhibitors, they may conveniently be administered in a 
unit dosage form or may be administered separately. When 
the patient is allergic or hypersensitive to the 
cycloxygenase inhibitor, it is preferred to initiate 
therapy with a compound of this invention prior to 
administration of the cyclooxygenase inhibitor. 

A typical tablet of this invention can have the 
following composition: 



Ingredient Mg/tablet 



Active ingredient 100 
Starch, U.S. P. 57 
Lactose, U.S. P. 73 

-^ale^— U:S-P.— 9 

Stearic acid 12 
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It will be understood by those skilled in the art that 
the above examples are illustrative, not exhaustive, and 
that modifications may be made without departing from the 
spirit of the invention and the scope of the claims. . 
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rns im'ENTioN claikiED isi 



1. Compounds of the formula 




H0-< ( _ ) >X-Alk-a«R^R^ 



«2 



wherein: and are the same or different members 

of the group consisting of halo, phenyl, substituted 
phenyl and a 



group wherein n, m and p are independently an integer of 
from 1 to 6 provided that n m p is equal to or less 
than 10; X is thio, sulfinyl or sulfonyl; Alk is straight 
or branched chain lover alkylene; is hydrogen or 
lower alkyl; and Ra phenyl or substituted phenyl. 
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2. A compound of Claim 1 wherein and Rj each are 



3. A compound of Claim 2 wherein Rj^ and each 
are 1, 1-diraethylethyl. 

4. A compound of Claim 1 wherein and R^ each 
are halo. 

5. A compound of Claim 1 wherein R^ and R^ each 
are phenyl or substituted phenyl. 

6. A compound of Claim 1 wherein X is thio- 

7. A compound of Claim 1 wherein X is sulfinyl. 

8. A compound of Claim 1 wherein X is thio. 

9. A compound of Claim 8, 3-1 [S^S-bisCl^l- 
dimethylethy 1 ) -4-hydroxypheny 1 ] thio 1 -N- {2 , 6-dimethylphenyl ) 
propanamide. 
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10. A compound of Claim B, 3-( (3.5-bi5(l, 1- 
dimethyl ethyl ) -4-hydroxyphenyl 1 thio ) -N- ( 2 , 6-diethylphenyl ) 
propanamide . 

11, A compound of Claim 8, 3-1 (3,S-bis(l, 1- 
dimethylethyl) .4-hydroxyphenyl 1 sulf inyl 1 -N- (2 , 6- 
dimethylphenyl ) propanamide . 

12. A compound of Claim 8, 3-( |3,5-bis(l, 1- 
dimethylethyl ) -4-hydroxyphenyl 1 sulf onyl ] -N- (2,6- 
diirethylpher.yl)propan5T.ic9. 

13. A compound of Claim 8, 4- | [ 3, 5-bis( 1 , 1- 
dimethylethyl)- 4-hydro^:yphenyl ) thio l-N- (2 , 6- 
dimethy Ipheny 1 ) butanamide . 

14. A compound of Claim 8, 2- f [3 , 5-bis( 1 , 1- 

dimethy lethy 1 ) -4-hydroxyphenyl J t:hio 1 -N- ( 2 , 6-dimethylphenyl ) 
pentanamide. 

15. A compound of Claim 8, 2-[ (S^S-bisCl^l- 
dimethylethyl ) -4-hydroxyphenyl ) thio ) -N- ( 2 . 6-dimethylphenyl ) 
acetamide. 
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16. A pharmaceutical compoaitlon for tha treatment 
of inflammation, allergy and allergic reactions* proliferative 
akin disease or asthma comprising a therapeutically effective 
amount of a compound of Claim 1 and a pharmaceutically 
acceptable carrier or diluent. 
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